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Cliapter 1 
INTRODUCTION 



In eveiy school system the major decisions that shape and direct 
the systaxi as a whole are made by the few wiio comprise executive manage- 
ment, and they are held responsible when wrong decisions seem to have 
been made. Replacement of these individuals seldom helps, because even 
new school, officials, i.e. , the Board of Education, the Superintendent 
and his executive team, often continue to have limited and outmoded 
management support systems to help them make major decisions. 

While most school officials are familiar with the role of conputers 
in accounting, payroll, personnel, facilities and other basic functions, 
few realize that these same conputers can also be used to help solve 
many complex and hard-to-define managendent problems . Due to recent 
advances in computer software Cpro^araming) executives can now use com- 
puters easily, quickly and with great effect . Now, managers can directly 
interface with computers to acquire the badegnound knowledge needed to 
deal with management oriented problems . 

A system, designed to help managemerit has recently been developed 
by the Council of the Great Ci.ty Schools. Called PMIS, this system is 
presently being implemented In Dallas , Texas . PMIS is a computer based 
system v^hich helps top management make more effective decisions by 
providing accurate and cimely information* Thus, it supports the deci- 
sion making process in .specific functional areas by assembling, storing 
snd retrieving infodrination* 

To desipi a management support system several distinot and 
unique dharaeteristies of manag^nt had to be considered. First, 
managers do not deal with specific, t^ell-defined problems like payroll, 
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report cards or attendarice records. They deal wi'th more complex issues. 
Second, a system for executives must be able to answer many kinds of 
questional, simple as well as complex, vdth speed and efficiency. Finally, 
the system must contain reliable data, for any decision reached by 
executive management has a hi^ error inpact. 

These considerations led to three design requirements. First, an 
effective executive management support system must contain broad and 
compr^ensive data about the district, Second, it must be able to answer 
questions easily. And third, the answers must be accurate and timely. 
Because these requirements are met by the PMIS design, it can help 
executive management in strategic planning, conpar'ability studies, 
equal education planning, fiscal resource studies, and in preparing 
state, locaj. and federal reports, 

FMIS is a management information system because it supplies 
specific information to top management; it is not, however, a "cure-all’* 
for school district ills, a universal data banl< for all questions, or 
a replacement for day-to-diy operational systems such as pt 5 nnoll, 
report cards, etc, Raldier, it is a tool designed to Increase the 
effectiveness of top school system manag^ent . 

Ihe PKCS project was conceived in early 1970 in response to 
needs esq^ressed by the Joint State/Federal Task Force on Evaluation and 
by the Council’s twenl^-two member sdhool districts, There were *^en no 
conprehensive data processing syst^ns to aid school meager® as they 
planned and evaluated educational programs , nor was there effective 
automated support to generate reports on the results of Fed^ally funded 
programs to state and Fed^al agencies. After a series of discussions 
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with th© U, S, Office of Education, the Council conceived a project to 
develop a pilot MS type system in one Council district, and after 
on-site testing, to make this pilot system avail^le to other Council 
cities. The Dallas Independent School District CDISD) was chosen as 
the pilot site and, in October 1970, the Bureau of Elementary and 
Secondary Education of U. S, 0, E. funded the project. At present 
the design work has been completed, a protot37pe system has been developed 
for demonstration purposes , and three meetings have been held with 
memiber city personnel to keep them abreast of the project. PMIS is 
scheduled to be operational in Dallas by late 1972. 
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Chapter 2 

PMIS APPLICATION ARE/^3 



PHIS Is designed to suppori: managiment in four areas 5 strateglo 
planning, other top nuanagement fimotions, research S evaluation, ^d 
general reporting. A resume of each area. examined dicing the design 
prooess is presented here, 

S’trategic Plarming 

The eight steps of the MS strategic! plaining prooess 
Progrm Evaluation 
Goal S Objeotive Settini 
Bnogn^ Analysis 
■” ^ Prop’m Development 
Program Budgeting 
Budgeting - Adminisi^tlon Revies*? 

Budieting - ‘Board Re^4es•? 

MS Follcw^l^ 

ladh step, ooraposed of a mi^rturi of manu^ ant aut^ted 
receives support from PI€S in ldii form of status riprbs and 
A status report m^ be as general an an ©v^all ethnic des^intion for the 
dlstriot, or as detailed as a longitudinal 
environments and adhievement levels for* i p 

projeotion capability is based on 'two computerised nodels* The firsts t 
linear program, cpttoises the reccramendid mix of services for varies© 
pro^ams, based on stated district“Wide objectives* Infomiation and 
insight gained fr^ this model are then input to the second model ^.th 
generates 5-year budget projections for enrollment, program costi, staff 

requirements, and revenues. The strategic planning process is desired 

i: 
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to occur over a 15 month cycle so that final and first steps overlap 
to allow adjustments based upon current cv^aluations, 

Management 

While other management functions are too numerous to be listed 
ejdiaustively , they generally fall into two categories"— tactical plan- 
ning and informal accountability. These activities include district- 
wide adiievement level analyses $ descriptions of student population 
dharacteristics , program effectiveness reports , staff utilization 
reports, and facility-need projections. 

Research S Evaltaation 

FMIS provides researchers-evaluators with the capacity to 
perform longitudinal studies, either descriptive or inferential, of 
student achievements , adjxjstments , or deviations for many different 
student categories , These mi^t include itudies on school profiles , • 
student profiles, profile trends, drop-outs , student follcw-up, and 
jading and reporting. 
general Reporting 

Ihis support area helps provide responsiveness to the accounta** 
blllty requirements lirposed by Federal, state, or local agencies. 

Federal reports are inainly concerned with Federally funded proguams 
and ethnic distributions of students and staff within programs and 
facilities. State reports cover a broad range of Infomatlon needs in 
these same areas. Local reports mi^t be typified by a press-release* 
a written response to a specific request, or an annual report required 
by the Superintendent. 

These four areas, ‘^len, constitute the range of MS applications. 
Since each area imposes unique requirements, the ne>rt dhapter discusses 
how ihey have affected the MS design. , 
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Chapter 3 
DESIGN BACKGROUND 



The four factors that influenced the PflES design were? the applica- 
tion area data needs ^ the size and carplexity of the user school district j 
the volume of intended system i^e and the type of users j and the hard- 
ware and software in Council menfcer districts# 

Application Area Data Needs 

It was determined 'diat data on studeritij staff mentoerss programs 
and facilities was needed for all four applioacion areas. Since the 
output requirements of these areas are ^^amic — that is> not predictuble 
— the use of summary data as a primary source for FMIS was ruled out 
because summaries imply predetermined outputs . It also became apparent 
that historical data would be needed for strategic planning and for 
longitudinal evaluation studies . In addition, the data base content had 
to allow for diange as the school district evolved. Since the IMIS ap- 
plication areas often require many dlffer^t related oateiories of 
data in one report the data bases had to be ocsrpletely interrelated. 

This necessitated links between students , staff, propmis, facilities, 
and the like. 

MS also posed a problem of data seculrty. Because of “ttie cesnr» 
prehensive data bases and their interrelatabillty, safeguards were 
needed to prevent unauthorized data access and dissemination. 

Sdhccl District Size I Ccfflplesdty 

The fact that the MS data bases contain individual rather than 
summar^^ data created a considerable problem in tem® of data storage 
and processing efficiency. To indicate dimensions, idle Dallas Independent 
School District, a medium size meirber district, has over 180,000 students. 
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over 10,000 entployees, and between 200 to 300 facilities, The design of 
the PMICS data bases h.ad rot only to store this data but to do so in a way 
that would allow easy, quick, and efficient data retrieval for the many 
IrMIS reports, The processing time problem for these reports or queries 
is discussed below. 



System Use and Users 

There were additional factors that posed potential threats to 
PHIS system performance or throu^-put: the time and effort required to 
constniot a query, and the amount of ccmputer time for query processing, 
Because PMIS was designed to be an operational tool of rnsnagement, it 
was anticipated that there would be a Targe nuniber of PMIS us^s • TW.S 
ruled out the use of traditional propafrotog languages as v^eles for 
queries and dictated that PMIS have Pngliih-liJ<e , easy-to-leam-and-use 
query languages that would permit direct interface with the MS data 

The second factor, proeesslng time, has *diree parts. Plrit, since 
PMIS is an Information system it is input«output bound rather than proeesi 
bound, Second, most MS queries were ^ected to be logically 
Ihlrd, the user-oriented query languages suggested a large voliane of 
queries, These three factors together presented PMIS with a 
through-put problem. Traditional data storage structures 
and Index-sequential) were determined to be 

were not designed for real-tiJM data manag^nent. Therefore, new storage 
structures had to be used whldh would make the processing time for a 




query so fast that it would in essence be independent of qu^ com- 
plexity. In this way the projected large volume of eonplex queries 
could then be efficiently hsoidled, 








Hejrjbep City Hardware S Sofirware 



Since almost 75% of Council member cities and the pilot site had 
a computer at least the size of an IBM 360/40 with 25SK bytes of m^noicy 
and a three pod IBM 2314 disk drive* it was mandatory that Council require 
PMIS software to operate in that enviroranent, To further 
ease member city problems in developing their versions of PMIS* Council 
decided that all software be as machine-independent as possible. 



SumiTm^ and Softwicne Acquisition 
After careful review of the design Goniiderations and ‘the proposed 
application areas* ’three overall requiriwients were establiihed. 

First* PMIS needed a comprehensive set of data bases *that reflected 
the application area needs* and these data bases had to contain data on 
students* schools * prop*ains* staff md facilities. 

Second* MS needed a broad base of ccn^uter software that would 

allcw: 

♦ Sophisticated data base structures for complex qu^^ng 

♦ Efficient storage, of vast amounts of data 

♦ Cost‘**effective querying 

, Easy to learn, and use query languages 
, Csnfpr^ensive controls for data base security 
Third* MS had to include and be able to support: canputerlsed 



models for strategic planning* 

Council staff recognized that *^e second requirement would be 
practically impossible to fulfill during the lifespan of *^e contract | 
Iherefore* a request for proposals (I^) was constructed that reflected 
the software needs. Twelve companies responded to Council’s RFP* and after 
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& two month evaluation I-IRI Systems Corporation of Austin, Texas, was 
determined to have a data management system conforming to the PHIS 
design requirements. In simimary, this data management system (SYSTEM 
2000) meets the PMIS software requirements In three ways? 

, First, SYSTEM 2000 has hierardhically organized, multi- 
level, nested repeating ^up structures tlmt are dnver- 
title to give boidi oomplete data relatability as well 
as almost instantaneoui response time to queries, 

, Second, SYSTEM 2000 can operate with simultaneous 
multiple users and simultaneous user modes (TP, KJE, 
and Batch) . 



, Third, SYSTEM 2000 ’s five languages give a complete 
i)f data management powers for Interactive query, qu 
access for query and data maintenance | formal report 
generation, and detailed procedwe-oriented processing. 
Three of these languages are Inglish-^llke in form. 

Council, equipped with an in-depth knowledge of id^e application 
areas, the vard.ous requirements for system use and users, the intended 
operational envisrorment, and the oap^llities of idre data managemeht 



system was then in a position to deslgni a syit^ti that could become an 
operational tool of nanagement. 
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Chapter 4 

PMIS SYSTEM DESIGN 



PMIS is coinposed of four interrelated subsyst^ , The data bases , 
the focal point of idle PMIS design, are contained in the Data Base 
Si,ibsyst6m, They are created and maintained throu^i procedures in the 
Data Acquisition Subsystem, and are utilized in the Reports Subsystem 
wtiidh is the retrieval medhanism for PMTS# The final subsystem, Internal 
Control, provides an overall monitoring function to PKES with 
a complete log of PMCS activities as its output. 

The Data Base Si^system 

This subsystem contains the FMIS data bases and the software neces- 
sary for their support . These data bases ares STUDENT I, STUDENT II, 

STUDENT SUPPORT', and SCHOOL SUPPORT. The STUDENT I data base contains facts 
about each student currently enrolled in the district. STUDENT II con- 
tains data about each student Who has left the district in the previous 
five years . The STUDENT SUPPORT data base holds current and historical data 
about: individual schools and their students, educational prop'ami in the 
district and students in the programs, facility descriptions and uses, and 
staff members in tlie cUstrlct. The fourth data base, SCHOOL SUPPORT, con- 
tains data on district revenues and population dharacteristios . Figure 1 lists 
the data bases and g^rerally describes the data present in each. 

The significance of the data base design is ‘die efficient with Which 
it meets the dhallenging demands of the user and the manner in which it 
is Interrelated, as shown in Figure 2* Its design anticipates that STUDENT 
SUPPORT and SCHOOL SUPPORT can satis:^ most queries and are frequently ©n- 
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line while STUDENT I, and STUDENT II are processed less frequently. The 
required on-line storage reserved for PMIS conprise about one million 
diaracters for the data management system and any other adininistrative 
or special purpose data bases , STUDENT I , STUDENT II , STUDIOT SUPPORT , 
and SCHOOL SUPPORT ax'e referred to collectively as the PMIS data bases , 
Ilie Data Acquisition STjfcsystem 



school system, and other PbCS data bases . Hie former data source includes 
data from the student, staff, and progi'»am accounting systems In the district. 
Ihe latter incorporates data from STUDENT I for use in STUDENT II and 
conputed summary data from STUDENT 1 for use in the School Characteristics 
and Programs sections of the STUDENT SUPPORT data base. 

This subsystem contains the software necessary to capture PMIS data 
from operational systems and feed it into the appropriate data bases , 
commands for transferring data from one base to another, and pro^anE 
specifically designed to construct the computer summary data described above. 
The Reports Subsystem 

This siijsystem, Hie retrieval medhanlsm for HCS, utilizes the 
data bases and two types of software. Hie first type, the five languages 

I 

of SYSTEM 2000, enables users to construct their cwn qu^les and process 
th^ against the data bases . Hie second iype of software is a library 
of pre-prop'ammed routines contained vdthln the reports si^syetem 
generate pre-deflned reports. Information about each report is contained in 
a data base (REPORTS) specially created for the reports subsystem., 

Hie REPORTS data base serves as a lisrary for report descriptions 
and is used for report selection either by means of titles, key words 
and phrases, formats, or abstracts. The actual commands for report 

20 
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produotion are also contained In this data base. 
The Internal Contrcl Subsystem 



TMs sv4)system is coinprised of the prooedurea and ocjnmands used by 



ttie systeiTiatic documentation of system events j i,e. , a run log, Thus 
subsystem eirbodles its own data base, COMTROLj whl^ in tum includes infor- 
mation, commands, and procediires to carry on the subsystem’s activities. 



Because MS contains vast amounts of data vdiidh could be used in*^ 
correctly or out of context , there are three layers of syst^ security . 
First , a potential user must ej^lioitly knc^ how to operate a terminal or 
other input device, and undei^tand the exact procedures for bringing MS 
into an active or r?a(^ state. Second, the system requires that a user 
specify a valid password to gain entrance to a data base. Third, . once a 
user has an active data base, the password used automatically imposes 
restrictions on data retrieval, mcdiflcation cr qualification operations 
at the data element level. In addition to this security, passwords can 
be changed quidkly and easily by 1he system adminis‘teator» 

MS Computer Languages 

FbttS provides its us^s five computer lanfuagis* While all 
ean be used for boiii data re*^ieval arid modifications idiey differ in 
form and Intended use each dth^ # Ihe five languages are * Siwiediate , 
Queue, Report Writer, COBOL, and FORTRAN. The following language des- 
eriptiohs include only the hi#ili||hts of ©adh. 

Immediate Lahguai© 

Ihe Immediate language of SYSTEM 2000 prsvides a versatile set of 
data manipulation and analytic capabilities for standard Information 





production j singl6-€'l®m©nt updates > ©nd non””r©ls.t©d qu®rl©s* Th© la,ngua,g@ 
commands are designed for interactive u\se from remote keyboard terminals 
and are processed Individually, Each command is in two parts, tfie action 
claiB© and 'the cjualification clause , the former specifying idle action to 
be taken, and the latter enumerating idie criteria to be satisfied before 
'die action is performed, 

The action clause Includes the capability of printing the answers 
in a vertical and sequential format , or in a matrix or coliamar format 
wirh titles and spacing, Aniwers can include the data, counts, sums, 
averages, maximums, minlmums, and standard deviations, Answers can also 
be sorted high or low, based on their own value or on the value of other 
elements. Update commands include adding, removing or dhanging data 



values . 

The qualification clause sets conditions under' whldi data must 
qualify for the action clause ) and conditions may be connected by a 
Boolean AND or OR. Each, uon«iltion may Include qualification regarding 
the existence or failure of data, and existing data may be further 
qualified for a specific value, range of values, or a gneater-than, 



less than, value, and so forth. 

In summary, the Immediate language provides for very sophisticated 
queries in an easy«^to«use language* Ihe follc^i'^ng problem and its 



solution illustrate this point* 



Problemt 

Print all names of students • aq took English or Math and 
failed* 



Inmediate Command j 

PRINT STUDENT NAME WHERE 

ENTRY HAS COURSE EQ ENGLISH AND GRADE EQ F OR 
ENTRY HAS COURSE EQ MATH AND GRADE EQ Ft 



Tl'ie Queue Icanguage of SYSTEM 2000 is simtlar to the Immediate 
language in forim but is different in that Queue language commands are 
processed in groups, not individually, As an illustration of Queue 
language processing, if a user has 10 Queue language commands, all are 
first checked for syntax, The syntactically cortrect commands then have 
their qualification clauses processed together, and all the action 
clauses are processed against the qualified data. This type of proces- 
sing is especially suited for efficient high-volume updates. 

Report Whiter Language 

The Report Writer enables a user to prepare complex reports 
easily, follcwing a set of quickly learned report formatting conventions. 
The user specifies column, row, page headings, dates, footnote captions, 
and explanatory notes; defines the procedures for report generation; 
specifies the footnote references for functions, values, and picture 
restrictions; determines -tiie sequence and ordering of report output; 
controls the accumulation of siODtotals and -^'otals; defines the 
synonym tables for expansion of coded data; and specifies the portion 
of the data base fim ^dh the report is to be drawn, 

COBOL S FQHI^AN Languages 

Since SYSTEM 2000 has a unique data structure designed especially 
for large scale data base inanagement, its data bases are incompatible 
with FORTRAN and COBOL. The SYSTEM 2000 designers, h^^ver, recognized 
that the COBOL and FORIRAN languages off^ed significant processing 
capabilities not included In the Inmediate, Queue, or Report Writer 
languages and that there were many existing applications written in 
COBOL or FORTRAN that oould use advanced data management capabilities 



of SYSTEM 2000, Ther-efore, a Procedure Language Interface conplete 
with SYSTEM 2000 qualification logic was developed to make these 
languages fully conpatible with the SYSTHl'I 2000 data bases. 

Design Summary 

PHIS is a complete self-contaii’ied system. It has its cwn data 
structures, data loading* editing * and modification software, its own 
query languages, and detailed specifications for use and application. 
One unique feature of the PMIS design is that it can be utilized by 
persons not trained in data processing. 
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Chapter 5 
PMIS BEHEFITvS 



The benefits to be derived from PMIS are both general and 
specific. In general, PHIS provides an advanced tool based on tech- 
nology to assist local school districts improve their efforts in long- 
range planning, compt^ensive evaluations, management oriented functions, 
and general i:^porting, Specifically, the PMIS benefits fall into three 
categories; data, application areas, and system deiign. 

Data Benefits 

PMIS, designed on the basis of an in-depth needs analysis, uses 
ccjtpr^ensive integrated data bases to provide both longitudinal and 
descriptive studies , The data bases are f lexible so their sl^atures 
can be modified, Data can also be changed, added, or purged without 
affecting the overall structure. 

Application Area Benefits 

In general, the performance of each application area will be 
enhanced by PMIS data bases, languages, and models. Specifioally, 

PMIS applies a systematio and formal proeess to the evaluation, 
goal setting, forecasting, and alternatives seleotion process vdthln 
strategic planning. ^Ihe evaluation process will be Ijiproved because 
PMIS permits extractions of data not now possible concerning student, 
staff, programs, and facilities, (loal setting will be furthered by 
the PMIS ability to assess goal impact and variables whidi affect 
goal achievement. Ihe PMIS projection model will aid forecasting. 
Program alternatives selection will improve because a PMIS linear 
programming model v^ll be used to determine program mixes based on 
fiscal and non-fiscal constraints. 
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In other areas of top manageiMnt , PHIS provides almost unlimited 
types of support for day-- to-day problems, For example, comin>mity relations 
can be improved when the information on student or school characteristics 
is imniediately available for discussion, Similarly, teacher negotiations 
can be supported because staff backgrounds, staff salaries, etc., can 
be rapidly summarized, The key to effective support, of course , is the 
conpprdiensive , integrated data base which allows a manager to access a 
wide range of information about each student, staff, program, and 
facility in the district. 

In the area of Research and Evaluation, PMIS can dbramatically 
assist researchers by providing on-line interactive hj^thesis testing, 
advanced statistical packages, the PMIS data bases, and the five ccnv- 
puter languages. 

The fourth area, state, local, and Federal reports will receive 
a great boost from MLS by making available a souroe of data and a 
production mechanism. It is estimated ihat F^^!S may reduce report 
definition, creation, and produotion time by SO to 75 percent , 

System JDesign jmefits 

*Ih@ system design has been developed in liglit of the unique 
demands of managers. The use of English-like languages for query 
purposes has been stressed to make the system a dally operational 
tool. The data base has been designed to incorporate Changes because 
of new situations with a minimum of impact on other parts of the 
system. Security feattjffes are an Integral part of the system design 

due to the centralization of large amounts of sensitive data. 

Much of the design benefits accrue from the Coiinoil’s choice of data 

management system; the remainder stem from a variety of Council iirposed 

design requirements. 
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Chapter 6 

SUMMARY MD CONCLUSION 



PMIS was designed to fit into the existing management structme 
of school districts to enable decision makers to better use data already 
collected, It is actually a new approach to MIS system development 
because its design places emphasis on flexible data structures, user 
languages, general system use, intense user training, and documentation, 
PMIS itself is highly transferable because it relies on a commercially 
available data management system for most data handling. Thus, the efforts 
ej^ended in PMIS development (or transfer) are highly productive becaiose 
they center on the three most Important items in any VES development? 
data base design, data collection, and user training. 

For further information ^out PMIS or other Council projects 
contact: 

The Council of the Great City Schools 
1819 “H” Street, N. W., Suite 850 
Washington, D. C. 20006 
(202) 293 7603 
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